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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new nucleotide having a specific 
base sequence, specifically reacting with Vibrio parahaemolyticus gyrB 
gene, capable of detecting Vibrio parahaemolyticus as a primer capable of 
distinguishing and identifying from other vibrio series or a microbial strain 
other than the genus Vibrio. 

SOLUTION: This new nucleotide has a base sequence represented by 
formulas I or II and specifically reacts with gyrB gene of Vibrio 
parahaemolyticus and is useful for detection method of Vibrio 
parahaemolyticus due to polymerase chain reaction(PCR)n as a pair of 
primers capable of distinguishing and identifying Vibrio parahaemolyticus 
from other vibrio series and a microbial strain other than vibrio. The 
nucleotide is obtained by investing a base sequence of DNA gyrase subunit 
B gene (gryB) of Vibrio parahaemolyticus, determining a base sequence of a 
primer set capable of distinguishing from gyrB of Vibrio alginolyticus and 
prolirerating the gene and synthesizing the base sequence by using DNA 
automatic synthesizer. 
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(54) ismo&m mftz7v*&mofr&<D*2u*^v&£Tf*ft&m^fr&mm 


(57) [Kti] 

KJIJCGG CGT GGG TGT TT 
C G G T A G T £ ^fr* ^7 L^^- K e SB^J TCC 
GCT TCG CGC TCA TCA ATA?t 

h$ffll^(*+0)DNAv^-f U — X-y-^ 
fttfl^gMfe j y r BZL- ^ ha^ffa-T^^S^Sft 

628 5 b p^^jLBie^lfltS P C R^l: cfc Utt 
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[iS#E3j E5US^1 £#fc*>7 Ktffi5i]§ 
^2£^fc*^U*^Kj^f>fci.:7^7-- tr-> h£ffl 

[0001] 

imm±o>mm»*n mwj* ( v i b 

r i o parahaemo I yt i cus ) !w$$@[&*J 

-VhBJtfi^- ( g y r B ) ^SM^7>f 
#'J*? — tf^x-f >U7^ va> (PGR) 

[0 0 0 2] 

£<> Bitten >j ^-tty^Ai»tt*»it»«Hr*fcy. » 
£ 0 x>B*-BH-||«-MI (tcb 

[ooo3] Bfte^u^-^tttt-rfticttiiw. 
**fflivc*Bu Bttnv4EJMMic*yj|LB*«^ 

'J* 7;i/V/ 'Jf 6S r RNA|25ljli9 

[0 0 0 4] fcf?'J*HI*3 7<B«fr&fcSo t^r*tt 

— £ l-cfc £ <b V . angui I larum , V . o r d 
alii , V.. d a m s e I a t LTfcP £ tlT l^Ute 

$jL<&i±L£1xtz Li stone 1 I a JUL Photo 
b a c t e r i u m BlCjSjf tlT 1 0&*<RB 

ifes «G)ffi%« t hattJftLttfzB&LTjSy . 7l*<i 

[0005] tMk\£?ij*tmm+ HS-r*«cfi % gn* 

£bromo thymol blue — teepol^ 
^tg%XliTCBSS^t§li!j^(7)g«tgitb|zmML. # 


[0006] Jfel: D N A SSfflt 4 f ? U *©iO)H£ 
Sfcft<B££*lTl*«. V. c h o I e r a e Ol^b 

(D=i u^*»**a>£jaB*i*Ttt»Mizz(DBSH 

— *> 3 >3rfK\V- vulnificus £^^-^£73 
;^tP?SStLTt^ (W right, A. C. et a 
I., Appl. Environ. Microbio 
I. 59:541-546, 1 9 93) „ 
[0 0 0 7] ££>[C_V. vulnificus fl)+r>r h 
'Jv>lfi^ ( h I y A ) SBW<Bffl#fr£0!)**»^-C? 
7^;HWJ3^^ u*^ KDN A^P--?A<ft«* 
tlfr 0 '^:h.6<D^n-^(i#**ttJV. v u I n i f t 
cus j: l*J5Jfc-tj"f , Lf:A^titfl)V. v u I n i 
f i c u s Lfcl* 0 «14H^F- (tdh, 

t t hfflGT) HcLfctt<D#^M*&* 

****±**B*e^y***u*«c£i*-c**. 

[0 0 0 8] 

[*Wtf»«L«fc3fc*«BB] **WttBitte^U* 

iJiMtt^o Bfte^u*t»*w^-r-7-rcj:y 

DNA^ttfcHf(DiMLt\ iHBS^b^t^'J 

3t-»*»ft 2 8 5 b p<P g y r B iBfi^afffr £ P C R ft 

ic£ y«tt***SM>««*B»±-r*. 

[0 0 0 9] 

[BB*«Sk**fctf>a>¥«] PCRi^fflWJa^ 

K?p-?*»fttsfc^ a«if 

h<tur. BiKe^u^-izwfunftttBBnBnotiiu 
[ooio] ?7-f7- n*. B«e^y^ic«fs 
B*fctf^y*i»»tt^-rv-fzj:y. dnacd* 

8 5b pCO g y r B jgfifjfr^ P C RftlCj: y SlfchT* 

[001 1] *»wicfcivt\ r^^^^-j a, &n 
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MiLIf PCRftfiJ:tfflBttJMI (SDA) 

ft*BicfeL^r*ffl<PtcDi*. swttMic/ w 3?y $v x 

prffiftEMI^ftl*T. ttix> U7- -tfa>BKG 

[0012] ±Ka>£jsy. B*e^y^-iz 

[001 3] *f§^#t>litt*ftW<D±IERgii*«*-r 

[0 0 14] gy rB lfef^j}gy-^X>XL^ 
— /\ — — t' Ps eudomonas p u 

Pi14B> BttB<P g y r B jjg^W^y P C Rft|C«fc y 

l*T 3 7g<Pe^'Jtla) j y r B (PgS#1 . 2kb$ 
iMBLfco ■fttf^U* ATCC 1 7 802I*. If? 
ij*- T^V/'Jf^X ATCC 1 7 7 49ttO_g 
y r B l&glgff] ^^Lf: fl 

[o o i 5] *nwmz>i*zz>\zm&tiy i )*<D e y r 

£>B1*7 8aico^T«ll*Lf-o 

[0 0 1 6] iJU^. EHiU (Appl. Envi ron. 
Microbiol. 61; 1104-1109, 19 
95) bliDNAgy raseB^^az.>hl6(D7 


^4its*it'i>pcR^>r^-^^SLyr 0 cttt>cD^ 

V — £JfR^T. mtzto^fr^te^* 1 . 2kb(Z> 
g y r B ig€^aSfr*<ittg £ ftfc e 

[O O 1 7] Hifcfcf^y y*"A T C C 1 7 8 O 2ft t tfZ? 
•J* 7^7^ 'Jf-f^X ATCC 1 7 7 49lt^b 

ig^SHfc^j^Bite^^^m^ia^^o^a 

(Sambrook et al. , Molecula 
r cioningra laboratory ma 
nual, 2nd ed. . Cold SpringH 
arbour Laboratory Press. C 
old Spring Harbour, New Yo 
rk. 1 9 8 9) lCttoT38l£fc'<2*— iCcfc y 0 □- 
VlbLtco ^Ll^^-(tLtpGEMzf ( + ) 

Xmi*Z>^ttfX*£Z>o pGEMzf ( + ) lz£*)5u 

— ^\t£Mzm& tf^'J ^(7) 1 . 2 k b(P g y r B jgfc 
T^I^7X$ KpVP g y r B s tf^y* 7 )\,is 
/y^flXfr'bCftjjCPtepVA gy r B £P£^o ?□ 

— Z7(DigM : $j'&}£ (Sambrook et al., 

1 9 8 9) l=*y«t**t*. K**2 

*»«*»ine»-r*. »>«£MiLfc«iHSii5iiEjft#T 

[0 0 18] Btt**«ae^l*Btt***LTEiR 

u T^uavicckyfiw-r*. WHLfc^xs k 

£f-#>l3PCR>££f*<^fco za>*aHi:7n — 
t4<7>fc6E*J£it*I^6<DT*. ft***-*--*: 
izftio ?P-?flO(afiEJl|l:Lfctfot, ^/S^ftfc 
*y =fx^ I*. ^>^;u*lz@Wih 

-r***E5"j3&<#tt-r4»*<D^DN A*ig«-r4 0 a 

as*»r*fc # it-ett<, dn Azfn-zto&m&mz 
[o o i 9] *»ft^-r-7-*f*a!-r*/=«)rc % P v 

P g y r B t p VA g y r B (fti&£EffJ £ D N A y — 0 
x>^-£ffllNr^^lC^oT;^^L^ 0 g y r B 0g 

UP-1S, UP-2Sr ^7^7- (lij*. JS 
Uj, Appl. Envi ron. Microbiol. 
61:1 104-1 109, 1995) £ffil^T*^L 

tibnt:^il^bi0^7^-MLf:o ig 

«»fr(Di«iEfliife(i:f 1 2 o o b P r * y , m 
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[0 0 2 0] Z(D%imO)7^<<^— liBt#(DP C R$m 
t^f-T^-fe-Yfe (Saiki etal .Scien 
ce 2 3 9:48 7-4 9 1, 1 9 8 8) Icfct^tt 

DNAIif>^l/-htLtaffit*o -tJ->^U^CD^ 

t§fflM^J^07--'J>^ DN AtKIM^ — tf 
(tflL Taq polymerase) \Z<£ & Zf^j <4 "7 

icj&KftaoDN A*<*jatstt**-ciiyiS-ro pcr 

ttlcj:«imMfcfrttttiBa)Sklk«3lc«&A«:. 
[O 0 2 1 ] *«lc*L^-Cit«iLfcE«*T*P-xy 

;u«»*»i=«fcy*u-r*. ^7^7-^7 [vpi 

(EMWD . VP 2 (ie^lJS^2) ] te g y r B it 


e^B«*a Ltm^:W2 8 5 b p0^9j 

SSIitlio ATCC, JCM. CDC, NCIMB0 
=3 l/^V3>^b fcf ~J U t!0 3 7S0)»ICOt^T 
2 8 5 b pC0ig$I£^ofr o Ctlb(DaHO*fe{*DN 
A (Sambrook et al .Mole 
cular c I o n i n g : a laborator 
y manual, 2nd ed. , Cold Spr 
ing Harbour Laboratory Pr 
ess. Cold Spring Harbour, N 
ew York. 1 9 8 9 ) \Z Ltz *<o TH» Ltz a 1 
//gO)IWDNA^t\ PCR^^ofco 2 8 5 b 

1) o L**L* OJ*. HOj (1 9 9 5) t>ICfcft:7^-< 
7-t!»y h (UP-1, UP-2r) £flil*fcPCRit 
■"CI41. 2 k b<P g y r B «5»*tttt Lfc<Pt\ DN 
A g y r a s e B"9-^J- — h <Dft&l£V£fr&> h> tltz 0 

[O O 2 2] 


(5) ■ W9-2 5 2 7 8 3 


S .no. 

Microbes 

Strain 

PCE results of gyrB 

number" 

1 .2-kb 

2B5bp 

1 

Vibrio ae s t ua r i an us 

ATCC35048 

+ 

- 

2 

Vibrio a. 1 ben s i $ 

ATCC 14547 

* 

- 

3 

Vibrio al gi nol yt i cus 

ATCC 17749 


- 

4 

Vibrio Campbell i 

ATCC25920 

* 

- 

5 

Vibrio car char t ae 

n X \/o J J l/VT 

♦ 

- 

6 

Vibrio chol erae 01 

P 14 18 

■*- 

- 

7 

Vibrio c bo I erae non oi 

KR 


- 

8 

Vibrio c i nc i nnat I ens i s 

n J J ■ * 

+ 

- 

9 

Vibrio cos i t co I a 


+ 

- 

10 

Vibrio diazot rophi cus 

A ILtjyOw 

+ 

- 

1 1 

Vibrio fi setter i 

A / ***** 

+ 

- 

12 

V ibrio fluvi a I is 



- 

13 

Vibrio furnissii 

ATrr**? so > ft 


- 

14 

Vibrio gazogenes 

iTrf)QQBfi 

+ 

- 

15 

Vibrio harveyi 

ATCC 141 Ih 

+ 

- 

16 

Vibrio hoi i i sae 

CDC 7 j-<JU 

■+* 

- 

17 

Vibrio I ogei 

A TV r'lQQQ^ 

+• 

- 

18 

Vibrio marinas 

AlVL- 1 J JO 1 

4> 

- 

19 

Vibrio medi I erranei 

ATCC43j*m 


- 

20 

Vibrio net schnikovi i 

ATCC7708 

•*- 

- 

21 

Vibrio mimicus 

CKS9582 


- 

22 

Vibrio mytili 

NCIMB1 3275 


- 

23 

Vibr i o not r i egens 

ATCC14G4S 

+ 

- 

24 

Vibrio navarrensi s 

HCIMB13120 

+ 


23 

Vibrio nereis 


+ 


26 

Vibrio n i gr i pu I chr i t udo 

ATCC27043 

+ 


27 

Vibrio or da I t i 

ATCC33509 



28 

Vibrio or i entai i s 

ATCC33934 

+ 


29 

Vibrio parahcemol yt icus 

ATCC 17 802 


+ 

30 

Vibrio proteol yi i cus 

ATCC 15338 



31 

Vibrio salmoni c ida 

ATCC43839 



32 

Vibrio spl endidus 

ATCC33125 

+ 


33 

Vibrio tublashii 

ATCC J 9 109 

! + 


34 

V i brio vulnificus 

ATCC 2046 



35 

Li stonel la anguiilarum 

ATCC 19264 



36 

Li st one I la pelagia 

ATCC25916 



37 

Photobac i er i urn damsela 

ATCC33539 




< Strain number > 

ATCC : Anorican Typo culture Collection 
JCM : Japan Collections of Mierorganisms 

NCI MB ; National Collections of Industrial and Marine Bacteria 
CDC: Centre for Disease Control 


[0 0 2 3] fR.$§.C v Aeromonas , Alter 
o m o n a s , Ma r i nomonas , Shi g e I 


Shewanel la, S a 


i o n e I la, 


Escher i ch i a j ^ tz (£ St aphy I oco 
ecus a u reus (Pjg^flfclZ ^ g y r B t 


m 2 IZtf Lf-cfc 5 \Z^-ftMDmzt$^Xt g y r B <£># 
ttl*Bttk*l*=A<* ii^t^'J^I«2 8 5 b plE5)j 

[0 0 2 4] 
[S2] 


HiSt*^'j3t-«*»<t2 8 5 b pi2*lJa>«taj£tTo/-- 0 


(6) 
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S .no • 

Hi crct>cs 

QUinDGt" 

PCH results of gyrB 


285bp 

1 

. 

Alteromonas o t I on t i c a 

ATY*f"1 



2 

Al 1 e r ooonas car roge &/i ovar a 

« » ^^jjjj 



j ■ 

All crouton as cttrea 

ATCC297 19 

1 


4. 

A 1 1 e r ooonas espejiana 

ATf*r9Q*\S<J 
AlwLc7oJ7 

+ 


e 
D 

Al t e rofitortas hal oplankt i s 







4- 


7 

Alteroaonas tnacleodii 

ATCC27126 



e 

Alteroaonas letraodonis 

MCIMB13177 

+ 


9 

Alteroaonas undine 

ATCC29660 



to 

Mar i nomonas communis 

ATCC27118 

+ 


1 i 

Uar i nomonas vaga 

ATCC27I19 



12 

Ae romoncs hydroph i I a 

ATCC 19570 



13 

Esher i chi a colt 

ATCC25922 

+ 


14 

Salmonella I yphi aur i urn 

ATCC 1331 1 



15 

Shewanella putrefaciens 

ATCC807 1 



16 

Shigella dysenleriae 

ATCC 1331 3 

+ 


17 

Shigella sonne i i 

ATCC 2 99 30 



18 

Staphylococcus aureus 

ATCC 12600 

+ 



[0025] *izitm*<D&mm. numm. 

teZfn — yt)<®i&£tlTl*Z> (N i s h i b u c h i 
et a I. , FEMS Microbiol. Let 
t. 5 5:2 5 1-2 5 6, 1 9 9 0) 0 ZtlbOif 

/-o ^bR28 5 b p<D&mtfm$m*xtzo 
¥m*ft±fr*m i )%:iitz 0 a3iz^f^5(^. mmz 

•J^;rjXIZfclxTli2 8 5 b p <7>@B*U(7)igiiigli|£#) £ 

[0 0 2 6] 
[83] 

[O0 2 7] PCR;4Jffll>fc77t^l0)Pf ^tTO 
7r#>|C % Kt^'JtATCCI 7 8 0 2»^VAD 
NAMWSML, P C Rm$%(D^^yis— r-tL 
Tffll^7c 0 1 nga)^VADNAL^tWL^l^?S 
^bt^7Y7«VP1, V P 2 SfflLNfclg*gl^ct Utt 
tbT?^7Co iS^ n g U^Urt^ p g UKjUzfclf 

Bi&tf^U^AT CC I 7 8 0 2l*a)i$S$ffl^(D^|R^ 
X* ±tZ? ^> -( ^? -\Z& Zm^Zft -otz t Z % . fccfc^l 
c f reaction tub e <7)fitfcii K^T? fe O 

/io -CDcfcdl^P CRjifr^^^tlilS^lil c f u/1 
0 J/ I 1 03 c f u/m 1 t'feofco ^b— ^f>f 


[002 8] PCR;ilz^^7^Hz>r^(i^*CD^ai^ 
[0 0 2 9] 

[0030] mmm ^ 

(») Si3 £An*81i&e:?'j3fATCC 1 7 80 2<*^ 

3 7°c-c 1 8B$p H itg§Lfro 1 e^sa<7)tg§ 

ife(Bacto tryptone 1%, NaCI 
1%, S^l. 5%#W^@7K) ±TfJMlLfc. cfc<m 

MZtitzzi n --&2iitmtoUm\zfrl+tz 0 l^TOttM 
**-rB***Stttt«fte^ , J*i:IB«Lfc. ^-4rv 

14 : -f >K-W££ : fttt»K0. 5-8%, 4 2°CT* 
^W-T^ ;0/1 29 (1 5 0// g) &f^£1£W 

[003 1] Hffi^J 2 

■ «e?'J*0**TSB*J6 (»«FH) *T*3 7°C % 
«J2 4B$rp1S<b5iS#Lfz 0 fflflaiiffl'L^BS (hS-« 
Xffli) Lt (1 5, 0 0 0 r pm, 1 5 #IKL 4 °C) S 
BlL. 1 0m 1 CD^ST E^®;* ( 1 OmM T r i s . 
ImM EDTA, pH8. 0) {Z&ffiZlttzo $fflflS^ 
'JVf-A (i»fifi1m g /ml ; fD«H) IC<fctJj§ 



¥fffl¥9- 2 5 2 7 8 3 


si, m^mt nw^b, 3 7°ciz2 o^p B i«^u 

tc 0 I^ML^aSSUSDS (MIJSO. 5%) £ 
JiQ*. AD N A^ilZ^Stl)^r'6 5°Ct-< > 
+ a^-hLfco 13<b RN A£g£t££t!-£t-#>l^ -E- 
ft-fft^Dx-f HfK (IgM5 0 0//g/ml) 
<tRNase (i^I|5/i g/m I ) £/lO;l. 3 7 °C 

>^;Uiiffi7iyHI/ (G I BCO/BRL) "C3 
Hh : ^PP/f^UA (1 : 1) tfli, *D 

P/fxJUA : <f V7 =;UT;U=I— ;U (2 4: 1 ) V 1 
tbLfco m^^-t^^^^fr«)IZ5SiO^S6$fTlV DN 
Afi 2 tK#X $ y —;U : 3M^ith'J^A (1 

0:1) "CaSStfeo C(DJ5P&;^*-2 0°CT— Rftft 

ca>ft«DNA*TE«a»ic»» 

[0 03 2] HJfeW 3 

DN ASamL&L^B(Z>^:«llftt-r>^U- h<tLtffl 

■ iCcfcyBMnS&ttU PBSlf$(pH7. 5) 
Tli^xy — jU • ^ DD7tx;UAlCi; IJ DN A SftUL. 

p c RmmcD^^zfiy- t-t LXm^tzo 

[0 0 3 3] PCRifffifttt 

PCR77t-fliDN A Thermal Cycle 
r(Perkin Elmer) "CfTO*:. J5J£;& 1 0 
0V I (Tris-HCl 100mM, MgC 12 

CGG CGT GGG TGT 

BM<* : 2 
12^J(DS^ : 2 1 
@e5lJ<7)M : tttt 

KM 

TCC GCT TCG CGC 


1 5mM. KC I 5 0 OmM. p H 8. 3 ) I3\ 
ADNAIOOng, 2 0 0 V M<D d N T P s . 1 V M 
to-J^* — ^#^-f€>. DN Agt4l£9 4°C. 60» 
Hk 7--U >^(i6 0°C. 6 0#|BL 

2°C. 1 2 0Mt\ 3 OlM^MTofc. jmkcxi* 

/i I l*T**P— (1%T*'P-7L. Se 
aKem ME, FMC Bioproducts. R 
ockland, Maine) |ZjWffc c DNA/<> K 

[0 0 3 4] 

[$£hs<d$j^] «jfee^u^-q) g y r B itfe^icf#m^ 
tfVZtco ■«e^u*»»M^-r^-irj:y % dn 

A(D«UJ*0)«ftftLr. ■mfr&(DHftb?:7 l J4-tt 
*»4 2 8 5 b p(D g y r B Se^Uft £ P C R&\Z & 

[■■OW«M] 

[H1] BiSWJt AT CC 1 7 8 0 2lt(D g y r 

Bj&giE*U £ BOS T* & £ o 

[0 2] fcf^y*" TfrVJ U-x-f *X ATCC17 
7 4 9tt(P g y r B ^Sffi^lJ^^-rBiat?fe& B 

[ffi^IS] 

E*JS^ : 1 
KMtf>ft£ : 2 1 

snas : mm 

KtKPv- : 


TTC GGT AGT 


T C A T C A 
[S3] 


ATA 



ftfflW9-2 5 2 7 8 3 


S • QO . 

Kane 


WSr? /*• "i* «C- 

PCR 

] 

• /7u ( QfiOe lav + Jr * • v tl • 

33-7 


+ 

2 

1/ n/f r /i h /f 0 a/% / v # / /* m c 

v . /so r ooacJHvi / ■ i c u j 

33-8 

♦ 

+• 

3 

1/ nA ^/rAA^CIA 7 TT f 1 ^ li f 

V . puf (J/lucMu 1 ^ i I C U J 

33-10 

4- 

4. 

4 

1/ n/» r n H n o d/i 7 it / i r u < 
Y • A'u < CI «l CI c Wt/ * Jr ' ( U •> 

V83 




T/ Fin f n h% /~\ & ttj yi / iff f y ft C 

VP— 1 fv> 

4. 

+ 


V nnrrthnaranJ tf T i f* ft f 

VP- 1 


■f 

7 

V . p o r q h o e no 1 y t i c ti s 

39-1 1 



g 

V . /?o r aha eno I y t i cu s 

46- 1 1 
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-ngccggnggu a*atteg«ng ataactcgta ciugtatra ggcggtcttc acggegtogg So 

tattteairtA gtooacgcac tgtaaaaaaa agtggtacta accatccacc gtggoggtca uo 

tatccacaeg oaaaottaeo gtcacggcga goatgaasog oototagcgg ttgegggtga i«o 

tncggotaoa Actggttuo uittcgbtt etggccaagt gcagaaactt tctctaac&a 249 

tgaatrtcmat tacgawtcc tagrcaaaacg totgcgtgag ctatcgfctct tgaaoteagg 300 

eytttctafce aagettattg atsgagegeg*. ageggaeaag eaag^teaet fceafcgtat«a 359 

vggtflBCitt caagcg-ttcg ttcagcactt mimccuc aaaacaccaa tcatpgagaa 420 

aatottec»c ttcgaottag aacgtg&aga aggaacttog gtagaagegg oaa&gaagtg 490 

gaocgatggt ttccaasaga aeatcttctg tttciccaac uetttectc agcgcgatgg 340 

tggtactcaa attgatggtfc tocgtgoggp aataacacgt togotuaci gotttatgga 600 

t oao ga agryc ttctcgaaga ugcguuc ggcaacgtca ggcgacgatg cgcgtgaagg $$0 

tttgactgec gctgtttcag toiaggtgcc tgatccaaaa ttccogagec aaacaaaaga 730 

cuaetggtt tcttrrtgaag tgaaatcagc ggttgaatcg gcgatg ggtg agaagatato 780 

cgagttet-tg gfccgaaaacc oaagtgaage aaaaatggtt: tgttcQ»»aa tcatcgacgc mo 

■gcBcgfcgca cgkgaagccg cacgtiatga gegfcgaaafcg aatogtogta aaggogogot fQQ 

agacctagcs cgcctcaccn cragrmacttg -cagactgtca ggaaaaagat ceggcaocet 9 SO 
otgaactata cactgeggag ggrgactctg cgggtggtLc agccaagcag ggtcgtaatc . 1030 

gtaagaatca ggcaatccct accacbgaaa ggtaagatcc tsaacgtaga aaaagcacgt 1080 

ttcgacaaga tottatnttc ocaaffaag-tt goaac^afcta ntacagcairt: te qgetgr tggfc 1140 

atcgcrtcgtg acgagoacaa accgy aoaaa ctgcgttacc acaacatcat catcatgacc 1200 
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